Interleukin-12-responding asialoGM1+CD8+ central memory-type T cells as precursor cells for interferon-gamma-producing killer T cells.
While investigating CD8(+) memory T cells in unimmunized C57BL/6 mice, we found that there were unique memory-type CD8(+) T cells expressing asialoGM1 (ASGM1), CD62L and CCR7 cell surface molecules, which occupied approximately 10% of CD8(+) T cells and 35% of CD44(+) memory CD8(+) T cells. Culture of freshly isolated ASGM1(+)CD8(+) T cells with interleukin (IL)-12 plus IL-2 caused the proliferation and generation of killer T cells. Moreover, ASGM1(+)CD8(+) T cells, but not ASGM1(-)CD8(+) T cells, produced high levels of interferon (IFN)-gamma in response to IL-12 plus IL-2. Although ASGM1(+)CD8(+) T cells showed no significant responses to IL-12 alone or IL-2 alone, pulse incubation of ASGM1(+)CD8(+) T cells with IL-12 at an earlier time (0-12 h), and subsequently with IL-2 at a later time (12-24 h), caused the same levels of proliferation, killer cell generation and IFN-gamma production as when they were incubated simultaneously with IL-12 plus IL-2 for 24 h. Thus, ASGM1(+)CD8(+) T cells appeared to respond to IL-12 directly to acquire IL-2 responsiveness and differentiate into IFN-gamma-producing killer T cells. Indeed, freshly isolated ASGM1(+)CD8(+) T cells, but not ASGM1(-)CD8(+) T cells, expressed higher levels of IL-12R beta2 mRNA. The fact that IL-12 administration in vivo caused the generation of ASGM1(+)CD8(+) killer T cells in an IFN-gamma-dependent manner further indicated a physiological significance of ASGM1(+)CD8(+) central memory-type T cells in IL-12-induced immunoregulation for the therapy of tumors and infectious diseases.